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Study of the equilibriue in the system zirconius - nitrogen 
at high temperatures, and the free energy of formation of 
ark, as a function of the composition and structure of this 
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S0V/78-4-6-31/44 
Epel'baum, V. A., Gurevich, M. A., Ormont, B. F. 
ee 


On the Nature of the a- and P-phase Which Are Formed in the 
System Boron-carbon (0 prirode a- i p-faz, obrazuyushchikhsya v 
sisteme bor-uglerod) 


Zhurnal neorganicheskoy khimii, 1959, Vol 4, Nr 6, 
pp 1398 - 1403 (USSR) 


The conditions for the formation of the a- and P-phase in 

the system boron-carbon were investigated. Boron with a 
purity of 99.6% produced by the thermal dissociation of 

borane and carbon of a purity of 99.8% were used as initial 
products. The alloy was produced either in an argon atmosphere 
or in vacuum 107? torr at 1900 - 2200°, and in vacuum 107 
torr at 11509, then stored for 10 hours at this temperature, 
and then stored 21 hours in an argon atmosphere at 1350°. 

Then the alloy was again heated and stored for three hours 

at 23009. Table 1 shows the results of the chemical- and X-ray 
phase analyses of several preparations which were produced 
from purest initial products and purest boron anhydride. The 
X-ray phase analysis showed that beside the line of the initial 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238. 


"APPROVED FOR 
TTS RELEASE: Wednesday, June 21,2000 _ CIA-RDP86-00513R00123: 


is E _ 


es 


peas 


On the Nature of the a- and P-phase yhich Are Formed in sov/78-4-6-31/44 
the System Boron-carbon 


boron nitride also intensive lines of the a- and p-phase 
occur in the products. Phe u-phase is coarse-grained, the 
f-phase fine-grained. The influence of the thermal treatment 
of the boron carbide- B,C ~ samples on the ratio of the a- 


and &-phase was investigated as well as the graphite phase 
(Table 2). The results showed that a change of the matio in 

the lines of the a- and B-phase occurs in the case of the 
theraal treatment in aTammann :urnace after the hot press 
method and in the furnace TVV-2. A mutual transformation of 

the u- and popas® takes place in the temperature range 

1900 - 2200". The lattices of tne P-phase were more accurately 
getermined and the average value 8+ 3.161+0.004 KX was detected. 
There are 2 tables and 5 references, 3 of which are Soviet. 
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Ormont, Ba Fe 800 /78-4-9-41/44 


On the Influence of Polarization on the Width of the "Forbidden" 
Zone of Semiconductors 


Zhurnal neorganicheskoy khimii, 1959, Vol 4, Nr 9, pp 2174-2175 
(USSR) 


In March 1958 the author published a paper (Ref 4) in which the 
principles were formulated which relate the width AE of the 
forbidden zone (FZ) of semiconductors to the solidity, type of 
cherical bond, and other physical constants. Some results were 
given in the paper (Ref 5) submitted in June 1958. The author 
repeats the following formulations: the width of the FZ of a 
semiconductor must be proportional, under otherwise equal 
conditions, to a certain power n of the quantitative ratio of 
the effective nuclear charges (charges of the atom residues) 


Vv. 


n 
of the atoms participating A and B, i.e. ( = ) 
A 


. Among anstogs 


with an identical sum total of atomic numbers and an equal ratio 
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v,/V5 the greatest OE is to be found, in the case of the same 
aifferences in elect with the analog having the 
emallest "sation" and larges 4.0. with 4 maximum 
polarization of the latter. that the paper by 
0. Folbert (Ref 1), which was pri er his own, does 
contain & number of correct conclusions, but, on the other hand, 
some statements with which the author cannot find himself in 
agreement. There are 1 figure and 8 references, 5 of which are 


Soviet. 
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AUTHOR: Ormont, B. Fe SOV /78-4-9-42/44 


TITLE: On the Width of the Forbidden Zone of the Series of alitp’ 
Compounds 


PERIODICAL: Zhurnal neorganicheskoy khimii, 1959, Vol 4, Nr 9, pp 2176-2177 
(USSR) 


ABSTRACT: On the basis of the equations derived in reference 1 the author 
points to the possibility of estimating the values for the width 


of the forbidden zone of some compounds of the type gttty’ 


(Table 1), which have partly not yet been ifvestigated nor even 


@iscovered. The table contains values for the known compounds 
ALN, AlP, Gal, InN as well as for the compounds BP, BAs, BSb, 
BBi, TIN and T1P which have so far not been investigated or 
described. Some of the latter compounds might prove to be thermo- 
dynamically unstable. There are 1 table and 8 references, 5 of 
which ere Soviet. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya Karpova 
(Physico-chemical Institute imeni L. Ya. Karpov) 
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On Phases of Variable Composition in the Crystallo-chemistry cf 
Seni-conductors 
Nr lo, 


1959, Vol 4, 


Zhurnal neorganicheskoy khimii, 
pp 2295 -~ 2303 (USSR) 


This paper was read at the Plenary Meeting of the Second All- 
Union Conference for Crystallo-chemistry (March 26, 1957). The 
author emphasized the specific property of semi-conductora, to 
response to smallest changes in composition, lattice defects 

and energy. Whereas the physico-chemical analysis puts up in the 
constraction of phase diagrams with an error of 107¢%, the in- 
vestigation of semi-conductors indicates phases of variable 
composition which Beapt to a ae of the impurity content in 
the order of from 10™° - 1078 %. Whereas for the ultramicroana- 


lysis a microgram is considered a measure useful in practice, 
the chemistry of semi-conductors will have to operate with the 
picogram. The author divides the phases of variable composition 
into three classes: Class A up to 107 4 impurities, detectable 
im- 


with ordinary methods of analysis; class B up to 107°% 


SE ReERS. 00513R00123% 


(hee 2 es eee 


CIA-RDP86-00513R001238. 


e ies 


On Phases of 
chemistry of 


Card 2/4 


"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00123% 


eer ERee sroen arness 
Goce Ag ed Ae See en 


eas HEE aCRa ES 


Variable Composition in the Crystallo- SOV/78-£-45-19,/'L0 
Seni-conductors 


purities, chemically detectable by means of tagged atoms, and 
class C up to 107 10% impurities, the detection of which requires 
the creation of a new investigation field, the ultramicroanaly- 
tical physics. The phase diagram of semi-conductors needs in 
certain zones considerable enlargement of scale as it was ased 

by J. Bloem and F. Kroeger (Ref 8), and in a modification dy 

the author (Ref 14). It is characteristic of the phase diagram 
of seni-conductors that instead of compounds (phases) with 
constant composition compounds with variable composition occur. 
If the compound which forms the phase is inside a range of homo- 
geneity, it is termed daltonide, if it lies outside, berthollide. 
(Abstracter's note: The second name is derived from Berthollet). 
The crystallo-chemistry of semi-conductors first assumed that the 
properties of semi-condictors are determined by the periodicity 
of the long range order in the crystal. Since, however, A. R. 
Regel' and other Soviet workers detected properties of semi- 
conductors in glasses, A. F. Ioffe concluded, that a guarntan 
theory has to be developed for the semi-conductors independent 

of their crystal stricture. In semi- conductors the sicrt range 
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order is determining. The influence of the quantum character- 
istic of the substituting elements is mentioned: Substitution 
of sp-elements by homologs (ZznSe-CdSe)* by sp-elements of 

other sub groups (ZnS-PbS) and by ds-elements (ZnSe-MnSe). 
There are phase transitions and new phases occurring under 
abrupt variation of the properties. This sensitivity of semi- 
conductors to the concentration of impurities is the reason for 
the difference between semi-conductors which were produced 
under apparently analogous conditions. The investigation of 
seni-conductors can only be possible by combined investigation 
of the correlations between the thermodynamic, electrophysical 
and mechanical properties. In order to combat the widely used 
separation of the structural from the thermodynamic investiga- 
tion, in the institute mentioned in the Association, hetero- 
geneous equilibria at temperatures up to 3000°K under a combined 
investigation of structure and properties were investigated. 
The author concludes in the conviction to be close to the 
solution of this problem. There are 3 figures and 25 references, 
16 of which are Soviet. 
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5(4) SOV,'75-33-4-4/32 
AUTHORS : Sairnova, Y. I., Crnont, 3. F, 
Se pe ih op fe) cates 
TITLE: On the Determination of the Surface Tension at High Temperatures 


by the Pendant and Creeping-Drop Methods 
(Ob opredelenii poverkhnostnogc natyazheniya pri vysokilch ten- 
peraturakh metodami visyachey i natekayushchay kapli) 


PERIODICAL: Zhurnal fizicheskoy khimii, 1959, Vol Uae: oo es +) Cua Peay 
(USSR) 


ABSTRACT; The surface tension o of high-nelting substances aust be de 
termined at high temperatures near the melting point. There- 
fore,in selecting the devices and the methods of meas irement 
the increased reactivity of the test substance (to the naterial 
of the device and the environment) must be taken into con- 
sideration. In the present case two methods of determination 
are discussed. Besides other deficiencies of the measuring 
method of pendant drop (Ref 5) it is found that the following 
completions must be made: 1) the error which occurs in the 
transitior from the computation equation (4) into the reduced 
form (5) (Rex 4) must be eliminated.2)A special apparatus must 
be used which eliminates a reaction of the preparation with 
the environment. 3) The errors which occur due to the forma- 

Card 1/3 tion of the drop which ig not completely in equilibrium aust 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238. 


"APPROVED FOR RELEASE: Wednesday, 


une 21, 2000 CIA-RDP86-00513R00123% 


z ihe 
waif: 


ES Eee SEIS TS 


SOV /76-33-4-4/32 
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be avoided. Ad 1) two correction factors are introduced into 

the equation (4), a new equation is derived and the correspond- 

ing data for K, Na, Sn, Mg, Ag, Au, Cu, Fe are given (Table 4). 

Ad 2) experiments on the thickness of sample were carried s 
out for the determination of o with Sn, Bi, Ag, Au, Cu, Ni, H 
Fe and the values are tabulated (Table 2). The determinations 

of o in Sb and Bi at the melting temperature were carried 

out in a glass vessel (Fig 2) on heating in a glycerin- (or 

air-) bath in an argon atmosphere. The measurements of the o 

of high-melting metals were conducted in another apparatus 

(Fig 4) on heating with an electric high frequency furnars. 

The temperature wag determined by meens of an optical pyro- 

meter. Data on the behavior of the sample (Ag, Au, Cu, Mi, 

Fe) as a function of the diameter of the sample are mentioned 

(Table 3). The experimental resulte show that the mothod of 

the pendant drop may be used algo -or high-melting metals. 
Experiments according to the method of the creeping Jroz were 

carried out by meane of various cameras ("Exacta", "Robot", 
“Robot-Royal" and "Start"), as well as of motion picture 
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On the Determination of the Surface Tension at Tish Tenrera‘turesr 
by the Pendant and Creeping-Drop Methods 
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cameras. A combination of this method with that of the ecxreeplag 
drop is further investigated. There are 5 figures, 3 ‘sebles, 
and 9 references, 5 of which are Soviet. 
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TITLE: Atomization Energies and Heats of Formation of Some Carbidee 


and Nitrides and the Moat Probable 
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energy of Nitrogen and of Sutlimation Enerey of Carben 


PERIODICAL: Zhurnal fizicheskoy knimil, 1959. Vol 33 


(USSR) 


w ” 
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ABSTRACT: The importance if the funetion of atomizgation eres 6 @ kha 
comparing the shemical and mechanical strength -f s'liis #7.% 
# chemical bend near the covalent was already indicated 
(Ref 3a). The author investigated here the applicabili*y 
to problems concerning the reliability of axperimental date 


the agublimation energy (SE) of carbon and metals as weil 


7 


diasogciation energy (DE) of nitroger (I) and the formation 
enthalpy of some sompounds cf various homologous series snide 


nitride-carbide (for titanium, vanadium, and their how-10€s8 ) - 
Whe vaiues (2p,296 of binary sarbides. nitrides, and oxdes 


with Mk-composition of Ti, Zr, Hf. 
are listed (Table 1) together with 


ang these values. The author points out that the thermal effe-* 
Card 1/3 occurring during the formation of the cxides nitrides. and 
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Carbides diminish in the Case of the same element from the 
oxide to the carbides on the other hand, hardness is atrength- 
ened and the value QL increases. By comparing the values of 
with the specific surface energy Ener? the author determined 


the most probable values of the (DE) of (1) Dys Of the (SE) 
of carbon Sys of the thermal effect at constant pressure ‘ = 
and of the (SE) of the metals Sy°Purthermore, he compared the 


most probable values of Op,;298 for the carbides and nitrides 
(Table 2). He pointed out that there was no linear dependence 
between Q and el in the substances under investigation (as 


was indicated in (Ref 3)). This problem will later be dealt 
with. There are 2 tables and 32 references, 5 of which are 
Soviet. 
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SOV/76~33-9-16/37 
Zhelankin, V. I., Kutsev, V. S. 


Investigation of Equilibrium in the Reaction of the Reduction 
of Hafnium Dioxide by Carbon at High Temperatures 


Zhurnal fizicheskoy khimii, 1959, Vol. 33, Nr 9, pp 1988-1991 


-(USSR) 


In spite of the fact that hafnium carbide is one of the highest 
melting compounds (3890°C), and is therefore of special inter- 
est, there are no data in publications concerning the equi- 

librium in the system HfO,, - C - CO - HCO... Investigation was 


made of the reduction reaction of HfO, with graphite in the 


temperature range 1743-2003°K at a pressure of 70-1000 torr, 
by means of an electrical vacuum furnace (Ref 10) Temperature 
Was measured with an optical pyrometer of type OPPIR-45 which 
Was calibrated with a standard lamp designed by G. S. Popov, 
Pressure of the carbon monoxide was measured with a mercury 
gauge with the aid of a microscope. Equilibrium values of pres- 
sure and respective temperatures are given (Table) as weli as 
the X-ray line patterns (Fig 4). As may be observed from the 
latter, the following phases are found in equilibrium: carbide 
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ASSOCIATION: 
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phase (cubic face-centered lattice), HfO., (monoclinic lattice), 


graphite and CO. The lattice periods of carbide are the follow- 
ing: a= 44627 .kx for 2003°K and a = 4.626 (kX for 1743°K. The 


reaction by which the equilibrium is brought about is: 
HfO, + (x-y+2)C ss HEC, O, + (2-y) CO + Q.. From the diagram of 


lgP as a function of 104/t (Fig 3), the heat effect of re~ 
action was computed with Q, = -132 + 3 kcal for the temperature 


range 1743-2003°K and Q_ p= constant. Further investigations 


of the carbide phase are in progress. There are 4 figures, 
1 table, and 10 references, 4 of which are Soviet. 


Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico- 
chemical Institute imeni L. Ya. Karpov), Vsesoyuznyy nauchno- 
issledovatel'skiy institut tverdykh splavov (All-Union 
Scientific Research Institute of Hard Alloys) 

February 22, 1958 
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AUTHOR: Ormont, B. F. gov /20-124-1~36/69 
ikl a 
TITLE: On the Dependence Between the Energy-, Electrophysical- and 
Mechanical Properties of Semiconductors (0 gavisimosti mezhdu 
energeticheskimi, elektrofizicheskimi i mekhanicheskimi 
avoy stvani poluprovodnikov) 
PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 124, Nr 1, pp 129-132 
(USSR) 
ABSTRACT: In the course of recent years the author discovered a new 
means of solving this problem. The first part of this paper = 


deals with the dependence between the atomizing energy of the 
compound, the lattice energy, ad the formation enthalpy 
(Joule heat). It holds that = U-> I-> E+. 


Here Sv denotes the atomizing energy, > y I - the total 
donization potential, >, E the accumulation energy of n 


electrons, U - the energy of the transition from the ideal 
Born state of the lattice to the real state. The thermodynamic 
strength of the 1 ttice is described more accurately by the 
Card 1/3 atomizing energy , if the lattice is essentially an atomic 
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lattice, and by the lattice energy U, if the bonds are 
Similar to the ion bonds. For the connection of the 
specific surface energy ek with the atomizing energy Se 


2 
Eh = (92/a ) Me (nk1) erg/om* holds, where Me (nk1) is 


the structure constant of the surface energy. The specific 
free surface energy Th can be calculated from 1 according 


to the relation Orel = End + tOd/ Ot. In an earlier paper 


(Ref 7) as well as in the present paper the author calculated 
she values of En for several semiconductors having the 


structure of a diamond and zine blende, comparing them with 

the experimental values of microhardness. The correct 

correlation exists between these values. In the next part 

of the paper the dependence of the width of the forbidden 

zone of some semiconductors upon the strength and the 

character of the chemical bond is discussed. The width of the 
Card 2/3 forbidden zone of a semiconductor must, with conditions 
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otherwise being equal, be proportional to the ratio of the 
effective charges of the nuclei (atomic trunks). There are 
11 references, 10 of which are Soviet. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico- 
Chemical Institute imeni L. Ya. Karpov) 


PRESENTED: June 18, 1958, by P. A. Rebinder, Academician 


SUBMITTED: June 18, 1958 
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AUTHORS: Godik, E. E. and Ormont, B. F. 


TITLE: Application of the Method of Diffuse Reflection Spectra 


for Determining the Width of the Forbidden Band AE not 


in Powdery Samples 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 12, pp. 3017-3079 


TEXT: The spectra of diffuse reflection from the phases ana the binary 
ay stem (znse}, -(Case), have been studied and were used to determine the 


forbidden-band width 4B not’ Measurements were made with an Cg-2M(SF- 2M) 


spectrometer in the visible region. The samples were prepared by mixing 
the powders and grinding it to a paste together with cellulose nitrate 
varnish or alcohol. Powders without additions were also examined. MgO 
was used as standard substance. First, the fundamentals of OE not 


determination from diffuse reflection spectra were analyzed, i.e., the 
dependence of results upon the degree of dispersion, the thickness of the 
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Application of the Method of Diffuse Reflection 5/181/60/0Cz,'072, 00°, 6: 


Spectra for Determining the Width cf the B006/B062 

Forbidden Band AE in Powdery Samples i 
phot 

layer, the reflectivity of the base, and the adhesiveness of tne substanir« 

was studied. Experiments were made with ZnSe, (ZnSe) 4 77 (Case) 4 3) and 

(ZnSe), 57 (CdSe) 9 5? and indicated that the experimental conditions J 


scarcely influence the results. For comparison, DE hot was determined from 


the diffuse reflection spectra (1), the spectra of the capacitor photo-ent 
(2), the spectra of transmitted light of suspensions (3), and from 


sputtered films (4). For ZnSe, e-€-, DE not was found to be 2.64 ev 


according to (1), 2-66 ev according to (3), and 2.67 ev according to (2 
Method (1) yielded results of good reproducibility. Values cfAB net 


obtained by method (1) for various compositions of the system concerned 
and results concerning DE not as a function of the composition were 


published in Ref. 3. At the same time, similar studies have been made at 
FTI (Institute of Physics and Technology) by B. T. Kolomiyets and Lin' 
Tszin'-tin! eee 4), which yielded consistent results. All this indicate= 
that method (1) is suitable for determining OE hot’ The sensitivity of 
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method (1) to the phase composition has beer. studied as well. It was foun: 
that it may also be used for a quick and exact phase-shift analysis of 


semiconductors. There are 2 figures und 4 references: @ Soviet, ‘ British, 
and 1 German. 


SUBMITTED: April 15, 1960 ‘ 
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Ay J . SOV/78~-5-1-36/45 
Chizhikov, Yu. N., Kutsev, Ve Se, Ormonty Be. Tey 
Norzheyedova, R. N. Hee eee we ee 


A Method Used, to Investigate the Differential Thermoelectro» 


motive Force}&t High Temperatureg y\ 


PERIODICAL 


ABSTRACT s 


Card 1/2 


Zhurnal neorganicheskoy khimii, 1960, Vol 5, Nr 1, 
Pp 224-225 (USSR) 


The authors point out that only methods used to measure the 
temperature coefficient o of the thermoelectromotive force 

have been described in publications which are applicable up to 
1500°K. They describe a method permitting measurement up to Oo 
2000°K. The substance to be tested is clamped between two 

holders which do not enter into chemical reaction with the 
substance at the test temperatures T, and T, (e.g, graphite). 
Pt-PtRh thermocouples are attached to the holders, which are 
outside the hot zone and do not react with the holder material 

at the temperatures t, and to to which they are subjected. The 


device is shown in figure 1. The thermoelectric potential was 
measured by means of a recording potentiometer (type EPP-09). 
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A Method Used to Investigate the Differential Thermoelectromotive Force at 
High Temperatures a 


Next, an equation is derived for the dependence of & on 
t, oT, and torPoe Experimental results obtained with tungsten 


carbide within the range 1400-1900°K are compared in figure 2 
with data of publications concerning the range 500-1400 K. 
There are 2 figures and 4 references, 3 of which are Soviet. 


SUBMITTED: May 26, 1959 


Cara 2/2 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238. 


"APPROVED FOR RELEASE: Wednesday, June 21, 2000 


y ae Y is O 

S YIl10O 
re} 

AUTHORS: 


TITLEs 
PERIODICAL: 


ABSTRACT: 


Card 2/2 


CIA-RDP86-00513R00123% 


: et 


at. E 
Bert} Se oes eee ped 


68123 
SOV/7TE =5=1=45/45 


Zherdev, Yu. Ve, Ormont, B. F. 


On the Dependence of the Forbidden Zone of Phases in the System 
ZnSe - CdSejon Structure and Composition 


Zhurnal neorganicheskoy khimii, 1960, Vol 5, lr 1, 
p 239 (USSR) 


The authors were interested in the system ZnSe - CdSe because 

the phase transition from the structure of the sphalerite type 

te the wurtzite type takes place in it in which only the tong- / 
range order of atoms varies whereas the tetrahedral short-range 
order is not affected. The authors investigated ZnSe and CdSe 
which are used for the production of luminophores and contained 
impurities of the «rder of 1074 107463. The width AE cz the 


forbidden zone (between the cubic and the hexagonal structure 
region) was determined from the spectra of absorption and dif- 
fused reflection as well as fron the dependence of the legarith:: 
of conductivity upon the reciprceal temperature value (AE,,)« 


The ZnSe » CdSe mixtures were sintered at 1060° in quartz 
ampoules. The phases of the preparations were exarined by means 
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Qn the Dependence of the Portidder Zone of Fhises in the System ZnSe - class 
on Structure and Composition 


SUBMITTED: 
Card 2/2 


of an Xm¥ray spectroscope. The spectra of absorption and diffused 
reflection were taken by means of SF-4 and SFe2 spectrophoto- 
meters. The values of OE, obtained from the two spectra are 


in good agreement (Fig). +E, varies continucusly with changec 
composition from 2.66 ev for ZnSe to 1.72 ev for CdSe. AE, 


drops from 2.65 ev for ZnSe to 0.6& ev for CdSe with a distinct- / 
ly marked break. The slope of the gradient is steeper in the 


sphalerite region. In the wurtzite region, AE,, runs almost in 


parallel with AE 


with a difference of about 0.9 ev, whereas 


F 
in the sphalerite region the difference increases from zero for 
ZnSe to 0.7 ev at the interfece. The various possibilities of 
interpreting these phenomena are at present being studied b; 
the authors. It is aseumed that ZnSe has a stronger covalent 
linkage than CdSe. There in 1 figure. 


August 11, 1959 
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ra S/076/60/005/02/002,'045, 

AUTHOR: Oxtiont, B. F. BO04/BO016 

TITLE: On the Dependence of the Width of the Forbidden Zone cf Elec- 
tronic and Electroric-nuclear Analogs of Germanium on Stability 
and Nature of Chemical Bonds 2! 

PERIODICAL: Zhurnal necrgaricheskoy khimii, 1960, Vol 5, Nr c, pp 255-263 
f . 
(USSR) 
\ 


ABSTRACT: On the basis of his previous papers, the author first presents 
a summary of his ccncepts regarding the reiationship between 
the energetic and electrophysical properties of solids, especial- 
ly of semiconductors, He mentions the principles already pub- 
lished by him including the following: The width of the for. 
bidden zone is, under otherwise equal conditions, proportional 
to the ratio of the effective nuclear chargess 


— " The exponent n was experimentally determined to be ‘.2 
Vp 


(Refs 4,6). To calculate the width AE of the forbidden 20NG, 
the equations (1) - (6) were derived. The author now investi-« 
Card 1/4 gates the behavior cf the electronic and electronic-nuclear // 
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On the Dependence of the Width of the Forb:dden 8/073/60/005/02/004//045 
Zone of Electronic and Electronic-nuclear Anelogs BOO4/BO16 
of Germanium on Stability and Nature of Chemical Bonds 


analogs of germanium. He defines the analog as a substance with 
the same number of valenow electrons and same orbital quantun 
numbers. In compounds, th= analogous structure is defined 25 a 
structure with the same syngony, same number and position of 
atoms in the urit cell (Fig 1: comparison of the unit cell 
the dizmerd +th that of sphalerite). Compounds with equal 
summationui atomic number ZZ are designated as electronic- 
nuclear analogs (GeGe: SZ = 32 + 32 = 64; GaAs: BZ = 31 ¢ 

= 64; InP: SZ = 49 + 15 = 64, ete). Torizontal analogs are 
pounds the components of which belong to the same period of 
the periodic system (GeGe, GaAs), diagonal analogs are 3uch 
compounds the components of which belong to different groups 
and periods (InP), in vertical analogs the components belong to 
different periods but to the same group (SiSn). The following 
Wy, al’), 


4Y), anger (4** - 4¥¥); arsne (3TA_ 5"), yy 


manner of representation ie euggested: GeGes (4 


GaAss (qttt 
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On the Dependence of the Width of the Forbidden 5/a78/¥o/ 005/02/004/043 
B 


Zone of Electronic and EBlectronicenuctear Analogs B004/B01€ 
of Germanium on Stability and Nature of Chemical Bonds 


InP; (stil / ee csis (20 ee In figure 2, the dependence 


Ili,v 


of AE on (=?)" for the compounds A is shown. In tatle 1, 
A 


Vv 

the values of AE and (2) '? of the compounds of type Pooh ean 
A 

Thame ee and gt tgs are compared with one another. Table 2 gives 
38 simple substances AA, solid solutions AB, and compounds AB, 
Up to £Z = 108, these compounds (partly net yet described) may 
pessess semiccnductor properties, At ZZ >708 (eog. TiAs), a 
special investisation will be necessary. For the sutstancas in 
to 22 = 100, table 3 gives the aate in detaii, and dis:usses 
them. The experimental data of the xnown compounds are found 
tc agree with theory. Other compounds s*111 unknown such «¢ 
InN, are at present being investigated in the authzir's labsre- 
tory. In the ense of the phase transition wurtzite-~sphalerite. 
an experimental investigation cf the shange cf AE will be 
required. There are 2 figures, 3 talles, and '9 referen-es, 


WV 
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15 of which are Soviet. 


ASSOCIATION: Piziko-khimicheskiy inotitut im. Le Yae Karpova (Ins*ituta 
of Physicai Chemictry imeni L. Ya. Karpov) 


SUBMITTED: Pebruary 3, 1959 
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KUTSEV, V.S., ORMONT, B.F¥., CHIZHIKOV, Yu.N., MORZHEYEDOVA, 2.4. 
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Method of investigating the differential thermo-enmf at high 
temperatures. Zhur. neorg. khim. 5 noe4:891-893 Ap '60. 
(MIRA 13:7) 


1. Fiziko-khimicheskiy institut im L.Ya. Karpova. 
(Blectromotive force) (Thermoelectricity) 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238. 


ZOE x 


Re 


"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00123% 


3 BEARER IES A 258 


Tish 


Gite 


8/078/60/005/05/20/037 


B004/B016 
AUTHORS: Trusova, V. P., Kutsev, Ve Se,» Ormont, B. F. 
TITLE: The Range of Homogeneity of Chromium Disilicide and Its Electrical 


Properties 
PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, Vol. 5, No. 5, pp- 1119-1122 


TEXT: The authore have previously investigated the electrical properties of 
several silicides of the metal period Ti - Hi and studied the composition 
CrSi - Crsi, 5 by means of chemical and X-ray analysis. The silicide was syn- ) 


thesized in evacuated quartz ampuls at 1100 - 1050° with subsequent slow cool- 
ing. The composition of the compound was determined after melting with soda 
by gravimetric analysis of S10, and iodometric analysis of Cr (Table 1). The 


X-ray analysis was made by means of an RKU-114’ camera, a BSV tube, as well as by 
means of the URS-50I®apparatus. The line spacings were measured on an IZA-2 compa- 
rator. Table 2 lists the data of X-ray analysis, and Fig. 1 shows the corresponding 
X-ray pictures. The CrSi linesappear only in preparations with a composition 

below CrSi4 95° The disilicide has a range of homogeneity of between CrSi4 99 


and CrSi, 29° The lattice constants are a = 4.4214+0.002 kX, c = 6.3540.04 KX, and 
Card 1/2 
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The Range of Homogeneity of Chromiun Disilicide and 8/078 60/005/05/20/037 
Ite Electrical Properties B004/B016 


agree with Ref. 15. In the range of homogeneity the coefficient of the thermo- 
electromotive force and its temperature dependence were measured. The measuring 
apparatus were supplied by Ye. I.Smagina 2" Yu, V. Zherdev, the measurement 
was carried out by Yu. N. zhikov. Fig. 2 shows the temperature dependence of 
electrical conductiv y Obtained by the authors, and, for comparison, also the 
data of Ref, 3, 4. CrSis 99 and CrSi, 4g show the same course of electrical 


conductivity in spite of different composition. There are 2 figures, 2 tables, 
and 5 references, 4 of which are Soviet, 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya, Karpova 


(Institute of Physical Chemistry imeni L. Ya, Karpov ) 
ee eniotry imeni L. Ya. Karpo 


SUBMITTED: January 28, 1959 
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S/078/6 0/C05/003,'007/016 


24.1700 BO004/B052 82326 
AUTHORS: Zherdev, Yu. V., Ormont, B. F, 

fee utes Py ee 
TITLE: The Dependence of the Width of the Forbidden Band in the 


System ZnSe - CdSe on Structure and Composition 


PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, Vol. 5, No. 8, 
PP. 1796-1799 a 


TEXT: For an introduction , the authors discuss the influence of short ‘4 
range order, long rauge order, binding energy, and extension of the 
homogeneity range of tne modification taking part in the phase transition, 

on the electric properties of semiconductors, The sphalerite - wurtzite- 

type transition, as observed in sulfides and selenides of Zn, Cd, Mn, 

etc, is given Special attention. Since the investigation of the 

temperature dependence of the cenductivity is difficult in the case of 
thermodynamically unstable modifications, the authors chose the 

pseudobinary system ZnSe - CdSe for their investigation. The phase 

transition in this system only depends on the composition and is not 
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The Dependence of the Widtr. of the Forbidden $/078/60/005/008 007/618 
Band in the System ZnSe - CdSe on Structure BO04/B052 82326 
and Composition 


influenced by impurities. The preparations were produced from high 
purity ZnSe and CdSe (content of Fe, Ni, Co, and Cu: 10744), partly by 
Sintering in evacuated quartz ampuls (10-4torr) at 10600¢ (20 h), partly 
by sintering in selenium vapor (Psg%1.5 torr). The temperatures were 
kept constant by means of an 9NB -01 (EPV-01) thermoregulator. The 
samples produced by these two methods showed no difference in their 
electric properties. Radiographs of the samples were taken by means of 
fine focus tubes designed by B. K. Lemazhikhin in the Institut biofiziki 
AN SSSR (Institute of Biophysics of the AS USSR), and the PKy-114 
(RKU-114 geamera, or by means of a YPO-50n URS-50i)gX-ray diffracto- 
meter. The data of the analysis are Given in a Table and in Fig. 1. At a 
sintering temperature of 1060°C, the homogeneity range of the sphalerite 
modification lies between 0 and 30.7 atom% of CdSe, that of the 
wurtzite-type modification between 33.4 and 100 atom% of CdSe. At the 
boundary of the homogeneity range, tne value of the lattice constant 

for pure 2nSe rises from 5.656 A to 5.790 A, then drops to 4.081 A during 
the phase transition, and for pure CdSe it rises again to 4.285 A. The 
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Band in the System ZnSe - CdSe on Structure B004/B052 62326 
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ratio of c/a remains almost constant. The curve of the interatomic 
distance d, as function of the composition, shows no bend in the phase 
transition. The specific conductivity o was measured by a MNTB/I 
(PPTV/I}X potentiometer. Pig. 2 shows the curve logo = f(1/T) for the 
cubical structure, Fig. 3 the same function for the hexagonal structure, 
and Fig. 4 shows AED, the width of the forbidden band as function of the 
composition. AE, drops from 2.65 ev (pure ZnSe) to 1.50 ev (boundary of 
the homogeneity range). In the wurtzite-type range, the reduction from 


1.40 ev to 0.68 ev (pure CdSe) takes place more slowly. Any possible 
deviations from the stoichiometrical composition of ZnSe and CdSe were 
not taken into consideration in the evaluation of the experimental data. 
There are 4 figures, 1 table, and 14 references: 12 Soviet, 1 US, and 

1 German. 


SUBMITTED: February 7, 1959 


Card 3/3 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238. 


EREPROVER ror RECEASE: lat aa A aune: = sasha CIA-RDP8&6- 00513R00123% 


ni Bea A PGI ao em See 


BREGKR, A.Eh.; ORMONT, B.FP.; VITING, B.1.; GRIZHKO, V.M.; KOZLOV, V.A.; 
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Radioactivation method of determining oxygen in semiconducting 
meperiats and metals on fhe basis of the photonuclear reaction 
(y,n) 015, ‘Trudy kom,anal.khim, 10:137-141 '60, 
(MIRA 13:8) 

1, Fiziko-khimicheskly inetitut im. L.Ya.Karpova, Moskva, 

(Oxygen--Ana lysis) 

(Oxygen--Isvtopes ) 

(Semicenductors--Oxyren content) 
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Applicability of the method of diffuse reflection spectra to the 
determination of the width of the prohibited zone E phot. of 
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3/076/60/034/06/26/040 


BO15/B061 
AUTHORS: Smirnova, V. 1., Ormont, B. EF. (Moscow) 
TITLE: High Vacuum Quartz Furnace With Rotating Membrane for 
Determining Surface Tension at High Temperatures and 
Other Investigations »\ 


PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 6, 
ppe 1376-1319 


TEXT: A method of investigating the surface tension of solid bodies at 

the melting point was described previously (Ref. 2). The apparatus then 

used for determinations up to 2000°C are described here in greater 

detail. High vacuum furnaces with a rotating quartz nembrane which is 

heated by resistance- or induction-heating elements are concerned. Types 

of apparatus of this nature are described: a furnace with induction 

heating elements for determining surface tension of solids up to 2000°¢ 

at low vapor pressure (Fig. 1); a furnace with induction heating and a 

spring balance for determining the reaction rate from the loss of weight, 

and especially for determining the atomization energy (Fig. 2); and a vA 
/B 
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SM ee ee 7/022 
191200 2708, 2808, 2304 BO15/B064 


AUTHORS: Smagina, Ye. I., Kutsev, V. S., Ormont, B. F. 
TITLE: Investigation of Equilibrium in the System Zr - N at High 
Temperatures ras: 


PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 10, 
PP. 23528-2335 


zirconium and nitrogen at 
ce zirconium has recently much been 
In recent papers, e.g., by Hoch et al. 
the metal nitrides are wrongly regarded 
In the present case, the nitride 


a8 measured with an optical ONNWP-45 
calibrated for an NT -2 (LT-2) standard lamp 
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Investigation of Equilibrium in the System S/076/60/034/010/017/022 
Zr - N at High Temperatures BO15/BO64 


designed by G. S. Popov. Pulverized zirconium nitride (and not metallic 
zirconium) served as initial product. The equilibrium in the system 

Zr - N was statically established by filling, at T = const, the vacuum 
furnace with nitrogen until a pressure of 0.5 - 1 atm had been reached. 
The initial zirconium nitride having a composition from ZrNy 6 to 


rN, Py absorbed the nitrogen quickly, and after 30 minutes equilibrium 


was established. The effect of the equilibrium pressure upon the composi- 
tion at T = const was investigated by applying various initial pressures 
and subjecting the preparation to chemical and X-ray analyses. In another 
test series, nitrogen was investigated by Kjeldahl's semimicro-method, 
zirconium gravimetrically, and the phase Composition by X-ray analysis; 
for this purpose a YPC -50V (URS-50I) X-ray diffractometer was used. The 
experimental results obtained for 2100°-2750°K and approximately 10-1 to 
100 mm Hg show different equilibrium compositions of ZrN . To check the 
composition more accurately, the course of the curve "equilibrium - 
composition" was investigated for the range 10 - 300 mm Hg, where a 
Slight chenge was found to exist. The experimental resulta (Table 1) 

show that equal equilibrium compositions of the nitrides are obtained 
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Investigation of Equilibrium in the System $/076/60/034/010/017/022 
Zr - N at High Temperatures 7 '  BO15/B064 


irrespective of the fact whether nitrides rich or poor in nitrogen are 
taken as a basis, if the same temperature and pressure were maintained. 
This may be regarded as a proof that true equilibrium has been attained 
for the given pressure and temperature. The data of the X-ray phase-shift 
analysis show that all preparations were single-phase nitrides 2rN, 

with cubic face-centered lattices, and that with a change of x between 
0.7 and 0.96 the lattice period is between 4.577 and 4.584 A. Contrary 

to Ref. 1, it was found that in equilibrium the phases Zr, - No coexist, . 
and not Zrii, ar solid and Ro: A table gives the equilibrium compositions 


as-a function of temperature and pressure. There are 6 figures, 3 tables, 

and 13 refererices: 4 Soviet, 5 US, and 4 German. 
Legend for the Table: Dependence of equilibrium compositions of zirconium 
nitrides on temperature and pressure, 1 4 formula of initial product, 

2= 7, K° of furnace (true), 3 = equilibrium pressure, mm Hg, 4 = formula 

of final product according to chemical analysis, 5 = lattice period, A, 

6 = nitride with low nitrogen content, 7 = dto. 
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AUTHOR: Ormont, B.F. 


TITLE: The role of the contemporary structurally 
thermodynamical representations in the study of 
semiconductors 

Soveshchaniye po poluprovodnikovym materialam 4th 
Voprosy metallurgii 1 fiztk1 poluprovodnikov, polu 
provodnikovyye soyedineniya 1 tverdyye splavy. 

Trudy soveshchaniya, Moscow, Izd-vo AN SSSR. 1961 
Akademiya nauk SSSR. Institut metallurgii imenz 

A. A. Baykova, Fiziko-tekhnicheskiy institut, 5-1? 
TEXT: Following his earlier work in this field (Ref.1 Zh. 
neorganich., khimii 1959, 4, 2295 and Ref.2. Symposium "Problems of 
Physical Chemistry". 1958. 1, 139). the author considers the 
fundamental thermodynamical approach to the theory of 
semiconductors. Semiconductors are looked upon as the most 
general case of the berthollide type of a compound. i{.€. a comp and 
with variable composition, In contradistinction from the 
stoichiometric daltonides, the equilibria of berthollides g 


6 
2 *2 (gas 


SOURCE. 


+ 


MX ; ‘ = MX 
. -Bplution (solid) (solution - 6) 
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depend not only on temperature but also on the composition 
phase Mieciution -6)» Within its region of homogeneity 
main object of this Rlahiy critical paper is to rela'tr the 
variable phase compositions, 1 e. a thermodynamical con c:° 
erystallographi:. structural phenomena su:h as the various : 
faults and their subsequent physical properties. With this chys ° 
in mind. the author gives a wide review of the bibliography on *h.s 
subject, The most revealing classification of semi ondu.tar- ar 
relatea their electrical conductivity 9 to the equilib: ium 
pressure of the non metal X cover the solid Phase “X%() bra, walt 
MX (1 + 6): denoted by Px There are three well defined Zroups of 
substances shown (Fig. la ils and @  ) 
a - are the n-type of semiconductors. where 1t :an be seen that 
zs the increase in P, lowers ¢ 
6 - are the substances in which oa 15 practically independent 
of Px, 
fe are the p-type of semiconductors in which the increas: of 
Py antreases o 
Pr denotes the phases 3f n- and p-types with PbS as its 
representative 
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The effect of the temperature on the various types of semi- 
conductors is indicated by the arrows. When the temperature T 
increases, in the case of the n- and pP-phases, the straight lines 
log Px = f£(log o) are shifted to the right. and the electrical 
conductivity increases with the temperature. In the zase where 
the lines are vertical the temperature increase may shift the 
lines either to right or to left Various structural defects are 
caused by various types of reactions. The author reviews four 
typical cases of equilibria, viz 

1) The equilibrium melt-solid, e.g. ZnS-NaCl system, There, the 
Small concentrations of NaCl in ZnS crystals can be evaluated 
from the Nernst Distribution law. 

2) Equilibria in which solid solutions are formed by substitution, 
which occur in solids when the valencies of the substituting atoms 
in the lattice are identical, e.g. in the ZnS-CdS system, In this 
case, the reaction prevents any formation of vacancies in the lattice 
3) Equilibria with the formation of subtractive substitutional 
Solid solutions in which the valency of the lattice atom and the 
substituting atom are not equal. e.g. the equilibrium of 

ZnS-ZnClp or ZnS-AgoS systems 
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4) Equilibria crystal-gas, in which there is said to be an 
Oxidation leading to the formation of the acceptor levels. or 
reduction leading to the formation of the donor ievels €.@ 
various equilibria existing between the joni: lattize of ZnS 
and gaseous sulphur. 

At this stage the author makes referen:es to his earlier work 
(Ref .13: Zh. neorg. Khimii, 1956. v.l. 1457, Ref.14 Zh. fiz. 


khimii, 1956, v.30, 1896 Ref.15 with Vv I.Smirnovai, Dokl, AN 
SSSR, 1954, «96 557 1955. ¥.100. 127. Zh. fiz. khim., 1956. 
v.30, 13527) -ontalning «riticisms of numerous sontemporary works 

in which the authors failed to ré:ognise the fundamental 

importance of the thermodynami<:al approach. The author disagrees 
with F. Kroger, H.J.Vink (Ref 5 Halbleiterprobleme red, Schottky 
1954, 1, 128) F.Settz (Ref.6 Modern Theories of Solids NY 

1940), C Kittel (Ref. 7. Introdu:tion to Solid State Physics 1956 
Russian translation Izd-vo AN SSSR 1957 p.388) J Bloem and 
F.Krdéger (Ref .8 Z. ph. Ch. Neue Foige 1956 7.1) ana parti ularly 
With the ionic lattice model a@:iording to which both the 

reduction and oxidation of the phases are equally possible 
According toa the author ene should different ate between twe types 
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of phases: viz. the one-sided phases and the two-sided phases, 

The one-sided phases whi:h may be n(-)- or p(+)- type. can in 
turn be products of reduction with respect to the stoichiometri- 
composition MX, i.e. occupy the interval between MX}_¢. to MX or 
almost MX. This will create an n-type phase in a semiconductor 
Alternatively, they may be products of oxidation, in which case the 
interval is MX to MXi,g0 giving a p type phase in a semiconductor. 
The two-sided phases of variable sompositison spread on both sides 
of the stoichiometric composition, 1.e. from MX) _ 6 to MX to 

MX) ite In thermodynami:ally determined sonditions, the variation 
of composition will cause the transition n - P or pe=#n. AS 
can be seen from Fig.l. ZnS has only the n-type phase, FeS only 
p-type, while PbS has a two-3ided phase of variable composition 
Siving rise to the n-p transitions. In pra:tice. the one-sided 
n+ or p-type phases need not ne:essarily border with the 
Stoichiometric composition. e.g, FeO, in 1deal equilibrium 
conditions and at STP, is said to have a somposition Feg 950 and 
may be oxidized to increase its oxygen content, Similarly. the 
author and V.S.Kutsev and V.A.Epel baum (Ref_16 Dok]. AN SSSR. 
1955, 104, 567, V.1I.Zhelankin, V,S.Kutsev and the author 
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Zh, neorganich, khimii. 1958 v.3, 1237) found also that ZrC ia 
truly zirconium oxy-carbide. viz. ZrCo. 7 99.08 and hence Z20% of 

the total carbon atom positions in its lattice remain unfilled, 

On the basis of the above and Slmilar other considerations, the 
author states that in the case of a pure semiconductor (1.e. single- 
Sided phase) it is not possible to accomplish at will oxidizing or 
reducing reactions as envisaged by Kroger Sinte in spite of oe 
favourable structurai factors there are thermodynamic obstacles 
Preventing such pro-esses from taking place during the formation of 
free vacancies (holes) and charges Hence, single-sided phases in 
Practical conditions may be only n-type or p-type in which 
depending on the equilibrium <onditions there may be only a change 
in the concentration of current carriers but never a change in the 
Sign, The appearance of nor p-type of phase in a single sided 
phase 18 governed Simply by the electron valency considerations. 

The above considerations are used by the author to develop a 
detailed analysis of the interaction of sulphtdes with oxygen and 
then to study the Parrtacular .as+s (s€¢ Fig.l) where the curve 

log Py = f(log c) ais verti-al In the iast part the author 
analyses various methods used in relating the ele trophysi:al 
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properties of the semiconductors to the thermodynamic and mechanical} 
Properties, This leads to the evaluation of the strength of 
chemical bonds in terms of 41, the atomization energy of the 
compounds when the bond is covalent, or semi-covalent or of the 
metallic type; or U the (Born) energy of the lattice, if the 
bond is ionic or largely ionic, In the latter case, the 
evaluation of » Necessitates knowledge of the total free 
energy of the surface of the structure, These and similar 
considerations allowed the author to make a number of theoretical 
Predictions regarding the nature and properties of various 
Semiconductors, some of which have been well borne out by the 
experiment, There are 4 figures, 2 tables and 32 references: 

18 Soviet-bloc, 1 Russian translation from non-Soviet authors and 
13 non-Soviet-bloc. The 4 most recent references to English 
language publications read as follows: 

Ref.17: J.S.Anderson. Proc, Roy. Soc., 1946, 185 A, 69; 

Ref.19: Atomic Energy Levels. USA Nat, Bur, Stand, Circ., 1952,467; 
Ref.27: J.Droward, G.de Maria, M,Inghram, J. Chem. Phys., 1958, 
v.29, 1015. 
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ZnO CuO CuO 
ZnS C0304 CugS 
Znse Fey,O, Cul 
CdO) Fe,O, NiO 
NIS CoO 
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AUTHORS: Epel'baum, V. A., Sevast'yancv, N G., Ormont, B. F., and 
Gurevich, MA. ean =; 


TITLE: A possible existence of volume-centered phases of boron carbide 
and silicon oxycarbide 


PERIODICAL: Zhurnal strukturnoy khimii, v no. 1, 1961, 65 


TEXT: It has been stated in Ref. 1 (V¥. A Epel'baum, M. A. Gurevich, B. F. 
Ormont, Zh. neorg. khimii, 1, 2149 (1956}} that lines of a cubic, volume-cen- 
tered phase occur in preparations of beron carbide, which conclusion was 
drawn from the refle-tions of the X-ray picture. This volume-centered phase 
was called beta phase; 1t has a period cf identity of 3.16 kX. The composi- 
tion of this phase was not determined The intensity of the reflections was 
very high for all samples, fcr some even higher than that of the reflections 
of the alpha phase. This led to the assumption that the beta phase belongs 
to the boron carben system. The presence of impurities coulc, however, hard- 
ly be excluded, though every attempt was made to remove them (treatment with 
hydrofluoric and other acids) The authors of Ref 2 (V. A. Epel'baum, M. A. 


Card 1/4 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238. 


"APPROVED FOR RELE 


‘ASE: 


ares 


Wednesday, June 21, 2000 


CIA-RDP86-00513R00123% 


SS ee 


§/192/61 /ec2/oc1 /o06 /océ 
A possible existence ... B107/3218 


Gurevich, B. F. Ormont, Zh neorg. khimii, 4, 1938, (1959)) found that lines 
of this volume-centerec phase occur in preparations with strongly differing 
content of boron and carbon Thus, it was not possible to establish the 
position of the phase in the phase diagram of boron-carbon. This fact led 
to doubts about the composition of the phase, and thus to further experiments 
(see below). The authors of Ref 2 had pointed out that spectrum analysis 
did not show any considerable content cf impurities. In 1958, Samsonov had 
published papers (Ref 3: G.V Samsonov, Zh. fiz. khimli, » 2424 (1958)3 
Ref. 4: G. V. Samsonov, Ukr khim zh , , no. 6, 659 (1958)), in which he 
stated already in 1952/1953 he had detected this phase in boron carbide, to- 
gether with Zhuravlev, and found it to be siligon yoarbide. Despite 
Samsonov's statement, this fact needs 4 further proof, especially since 
silicon oxycarbide is of practicai, and the detection of Samsonov and 
Zhuravlev is of theoretical importance. Hitherto, only cubic silicon cartide 
and silicon oxycartide have teen kacwn, both only with face-centered cell of 
the sphalerite type. A system of lines in the X-ray picture, however, cor- 
responds to this structure which completely differs from that of the cubic, 
volume-centered cell. Thus, Samsonov claims to have detected a new phase of 
silicon oxycarbide with cubic, vclume-centered cell and a period of identity 
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of 3.16 kX The authors cf the present paper point cut that a cudic, volume 
centered cell with e period of identity of 3.15 kX leads to certain erystal- 
lochemical difficulties, botn with beron carbide and silicon oxycarbide. 
Thig difficulty lies in the fact that the interatomic distance 

d = ay3/2 = 2.85 kX is lerger than the sum cf the radii of the individual 
atoms. In order to explain this fact, it would te necessary to assume the 
existence of structural centers into which atom imurities enter, or one must 
assume the existence cf compiex structural centers with a corres rondins 
system of reflections The authors therefore arrived at tne following con- 
clusion: The system of reflections corresponding to a cubic, volume-centered 
cell of voron carbide is parasitic; 1% is formed by the occurrence of an ad- 
ditional phase in t.- vreparation. By their careful experiments and contrcl, 
the authors found that tis admixture 15 introduced by the tungsten wire ' 


which is used for filling the sample to be studied radiographically into the 
capillary. For the first moment, it was striking that thereby such quanti- 
ties of impurities could enter into the preparation that their lines are 
more intense than that of the main mass (Ref. 1). If, however, the great 
difference of the scattering power of tungsten as compared to boron, silico, 
and carbon is considered, then the above effect, which was also observed by 
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the authors of Ref. 2, becomes probable. One may assume that the cubic, 
volume-centered phase of silicon oxycarbide, whichwas detected by Samsonov 


and Zhuravlev (Ref. 3) in 1952, has the same origin. [ Abstracter's note: 
There are 4 Soviet-bloc 


This is a full translation from the original. j 
references.» 


o-khinicheskiy institut im. 


ASSOCIATION: Nauchno-issledovatel'skiy fizik 
arch Institute of Physical 


L. Ya. Karpova (Scientific Rese 
Chemistry imeni L Ya. Karpov) 


SUBMITTED: January 2%, 17960 
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AUTHORS: Zhelankin, V. I., Kutsev, V. S., and Ormont, B. F. 
ee 
TITLE: Study of the equilibrium in the reduction reaction «f 3: 
with carbon at high temperatures. I1 


PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 11, 1961, 26Ce-.«" 


TEXT: The results of a study of chemical and phase compositions, the: 
calculation of heats and free energies of formation over a wide temjr- 
range are given, and some equilibrium-pressure values of the reacticr. 
HfO, + (x-y+2)C a HfC,0., + (2-y)CO + Q, (1) are calculated. Four 


equilibrium preparations corresponding to the conditions of monovaria: ° 
equilibrium in Eq. (1) were prepared in the temperature range frou 
1743 to 2003°K. The method had been developed by the authors icn. f1-. 


khimii 33, 1966, 1959). C 1’ C (graphite), Hf and unreaste. bi. 


tota free total 


were determined. The graphite content wae determined by heating 
0.2 to 0.25 g of hafnium oxycarbide with a mixture consiostiz, 
liters of HNO, and 1 to 2 milliliters of HF for 15 minutes, an: 
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off the residue which is burned in Op stream. CO, is determined ry 


absorption with dry alkali. HfO9 was determined by keeping the }'° ayia 
witn a mixture of chromic and sulfuric acids at 140°C for 1 hr. Dues 8h3 
Hf0O, was calcined and weighed, and the oxygen sontained it the ong tt of 
was determined from the aifference between total oxygen and TiQs Gry" 
X-ray analysis was performed after Cukoy irradiation in an PKY 66 Vil” 
chamber. The lattice constant and the composition of the oxyeacni ye foe 
remained constant from 1743 to 2003°K and between 70 andi 1000 me Be: 
HfO, + 2.9C = HICY 959.05 + 1.95 CO + Q, (2). Free-energy changes Lb. = 
a function of temperature were calculated from the equation BG 2 ki 

: fe) ; 
It was established that AS) 750-2000 = 66 entropy units; 
A¥750-2000 = 132,300 cal. The specific heat was calculated from the °° 
equation: C= 3¢,(0@/T) » where x 2 @/T. The Lindemann equation 


0 = 135) n fw? wag used to estimate the characteristic tempera*sir 5, <- 


is the melting temperature of the compound, M is the atomic (molecus: 
weight, and V = atomic (molecular) volume. It was found that 
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J. Amer. Chem. Soc., 48, 2534, 1926. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physic. 
chemical Institute imeni L. Ya. Karpov) 


SUBMITTED: August 1, 1960 
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Conditions of the formation o 
reduction of Hf02 by carbon. 
1762-1764 Ag ‘62. 


(Hafnium oxide) 


f hafnium carbide in the 


. khim, 7 no.8: 
aaa (MIRA 1636) 


(Hafnium carbides) 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238. 


"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP 


86-00513R00123% 


ethers 


ORMONT, BF. 
a AO 
Valence of elements, atomization energies, and the chemical 
bond strength of solids. Zhur, fiz. khin, 36 n0o.41836-839 
Ap '62, (MIRA 15:6) 


1, Fiziko-khimicheskiy institut imeni L,Ya.Karpova. 
(Valence (Theoretical chemistry) ) (Atomi zation) 
(Chemical bonds) 
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__ORMONT, B.F. 
Maximum concentration of vacancies and saturated vapor 


pressure of simple substances at the melting point. Dokl. 
AN SSSR 153 no.5:1115-1118 D '63, (MIRA 17:1) 


1. Leningradskly elektrotekhnicheskiy institut im. V.1. 
Ul'yanova (Lenina). Predstavleno akademikam P,A. Rebinderon. 
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nee and - sonductivity of ‘the teat ‘daaple were calculated by presen~ 
<The calculation of conductivity ig illustrated by an example for 
-and. the. dependence. of the electrical conductivity of this com- 
The. ‘apparatus. can be adapted to measuring the 
ingle conyatale, Oetss arte has: 5. ‘figuies and § formulas. 
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AUTHOR: Godik, E.E.; Ormont, B.F. fd 
‘ORG: Physicochemical Institute im. Karpov (Fiziko-khimicheskiy institut) ee: 
pi eT un. ok ie YR Roce Meese Bel, PURE oe : 
TITLE: Method of diffuse-reflection spectra in the phase analysis of semiconductor systems 
. : SOURCE: AN SSSR. Izvestiya. Neorganichesklye materialy, v. 1, no. 8, 1965, 1335-1339 
he | TOPIC TAGS: forbidden zone width, light reflection, zinc compound, selenide, cadmium 
“_ ‘igelenide, semiconducting material = eae 2 


ony. ' ABSTRACT: “To determine how sensitive the spectral curve of diffuse reflection is to the 
_. "yj appearance of a new phase, the pseudobinary system ZnSe-CdSe was studied as an example. yi 
| °The method permitted the determination of one of the most basic characteristics of semi- ats 
|. \eonductor phases; i.e., the forbidden gap width AEppot. The study made it possible to rs 
. “investigate the inetics and mechanism of phase interaction producing solid solutions, and 
“tin particular their homogenization. The effect of various experimental factors on the 


‘sensitivity of the method was determined: the optimum thickness of the layer of ZnSe 
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ae 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238. 


= "APPROVED FOR RELEASE: Wednesday, June 21, 2000 


hat bere: heh Sri cae x: yesieb 
“* : : : : 


CIA-RDP86-00513R00123% 


per nen Series Sib 


a 2, 1261-66 : ae Rene 
z ace NR: AP6001300 


~ (containing 1% CdSe) is 5 mg/em*; the sensitivity increases with decreasing particle size; 
_. |yeflection from a white substrate leads to secondary passage of light through the layer of 

_ > lghe substance studied, causing an increase in sensitivity. The diffuse-reflection method 

“ is simple, rapid (the analysis lasts only 5to 10 min), and accurate. Orig. art, has: 
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‘TYPLE:. -Bltect of heat treatment of Geamien sulfide owder in eulfur and cadmium vapor 
haa its electrical conductivity ee erry | of. [8 


SOURCE: AN BS5R.. Investiya. Neorganicheskiye materialy, v. 2, no. 1, 1966, 70-73 
“TOPIC. TAGS: ‘Gadinlitm. m sulfide, electric conductivity, sulfur, cadmium 


: 24. 4 vs 5 

rsrnact| Te aim of the study was an experimental determination of the dependence 

of the electrital conductivity o, and subsequently other electrophysical and optical pro- | 
perties of cadmium sulfide CdS,, on the conditions of heat treatment in sulfur and cadmium “~~ 
vapor at 1020, 900,: and 800C. *Powders as well as films and single crystals of cadmium .....- 
‘sulfide were studied. To achieve reproducible results, steps were taken to prevent 

oxygen from reaching the samples. A reproducible dependence of log PSp. ...0n log ¥ a 
“was obtained for CdS; powder; it was found to be linear over. a wide range. © “A linear Rs oe 
epenieue of log Psp ¢ on the neciprocal temperature was alee obtained. under, conditions “it 

Gard i/2 ee oe __upe: 64 646, 487221 | BM Re Se re al — 
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~ AUTHOR: Toss, D.; Ormont, B. F. 
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ame 


ORG: Physical Chomistry Department, Leningrad Electrical Engineering Institute 
V. I, UW'yanov (Lenin) (Kafedra fizicheskoy khimii, Leningradskiy eloktrotexhnicneskiy 


institut) 


TITLE: Effect of thermal treatmont of cadmium sulfido powder in sulfur and cacmiun 
vapors on its electrical conductivity 


’ SOURCE: AN SSSR, Izvestiya. Noorganicheskiyo materialy, v. 3, no. 1, 1967, 167-16 


TCPIC TAGS: cadmium sulfide, sulfur, cadmium, semiconductor conductivity 


' ABSTRACT: Tho authors discuss the thooretical implications of their exnerinental work 


(D. Tess and B, F. Ormont, Zh. Noorgan. Materialy 2, 70, 1966), in wnich tno electri-~ 


' eal conductivity of undoped cadmium sulfide crystals was changed by ten orders of mag- 
“nitude by changing the vressuro of sulfur also by about ten orders of marrnitude. ‘Tne 


‘failure of attemots to obtain reproducible rosults for the rolationship loz x = 


t 


: Since a reproducible change of tho electrical conductivity of cacmium sulfide was 


f(log Pog) on undoped samples because of the vacancy mechanism of conduction has been 
a serious gap and impediment to the further development of semiconductor thoor. “Tho 


i extent to which the experimontal results cited above fill this gap is descrizac. 


successfully obtained by the authors on polycrystalline powders with changing vurossure 
of the components during the synthosis, whereas this could not be achievec on singie- 


crystal samples by other authors, it is concluded that experimsnts on semiconducting 


cord 2 546 48 "2211537.311 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238. 


"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00123% 
; TE Te Ey ess LiFe SSUEEEES. as 85 35 SES Ss 


OE e Pate . ae 
Ceo gS Seay BSS Se eee ae SSE 


ACC NR: AP7006208 


compounds should be carried out on both polycrystalline and single-crystal samoles. 
The studies discussed permit one to obtain a clear picture of the thermodynamic con- 
‘ditions of the synthesis of cadmium sulfide, whatever its olectrical conductivity and 
: other desired properties. 
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TITLE: 


PERIODICAL: 
ABSTRACT: 
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Pyroxenes in the Basaltic Rocks of the Mokraya Volno- 
vakha River Basin and the Distribution of Iron in These 
Rocks (Pirokseny bazal'tovykh porod basseyna r. Mokraya 
Volnovakha i raspredeleniye zheleza v etikh por odakh) 


Vestn, Mosk. un-ta, 1956, Nr 1, pp 95-106 


Samples of pyroxene from the basalts of the Kamyshevakha 
Ravine, in the Ukraine, were crushed and 

cleaned of impurities; a table of the chemical composi- 
tion of the pyroxenes and of the parent rocks is given. 
Tables are also given for spectral data on the pyroxenes 
and the parent rock and for the optical properties of 
the pyroxenes. These are accompanied by petrographic 
descriptions of the rocks. The author concludes that 
the pyroxene is titanaugite of complex composition, with 
considerable quantities of isomorphous admixtures; that 
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15-1957-10-13900 
‘Pyroxenes in the Basaltic Rocks of the Mokraya Volnovakha River 


Basin and the Distribution of Iron in Theae Rocks 


during crystallization from the melt, most of the iron was used 
in making magnetite and titaniferous magnetite, some went into 
olivine, and a very small quantity was taken up by pyroxene; and 
that the chemical compositions and optical properties of the 


various pyroxene phenocrysts are similar. 
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; 15-1957-10-13900 
Pyroxenes in the Basaltic Rocks of the Mokraya Volnovakha River Basin and the 
Distribution of Iron in These Rocks 
Components I Ia III IIIa VI VIII VIIIa 

40.72 46.78 42,18 44,94 43,80 . 45.99 45.04 
T105 8.44 3.96 8.97 4.38 Tal . 6.58 5.68 


A1,03 8.10 3.91 8,42 4,38 9.55 ° 13.92 4,38 


Crp, 0.03 undet tr. -- tr, tr. oe 
8.66 2.70 9.26 6,36 6.87 : 6.26 4,09 


Fe,0, 
7.36 6,00 7.260 4.2 8.45 e ° 5.97 


0.17 0.14 0.33 0.24 0.22 ° 0,19 


6.73 1s.h6 7.02 13.25 7.46 . 13.26 
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15-1957-10-13900 
“Ppyroxenes in the Basaltic Rocks of the Mokraya Volnovakha River 
Basin and the Distribution of Iron in These Rocks 
cad 13,24 21.06 12.58 21.68 12.36 20.45 8.36 20.10 


Nao 1.60 0.62 1.30 0.27 1.67 0.54 2.16 0.46 


Kp0 1.80 0.20 1.93 0.25 1.25 0.05 2.59 0.41 


V205 0.12 undet 0.11 undet . 0.08 | 
Po05 0.26 undet undet . 0,05 
F undet 

8 ° . -- 

HO 
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others 1.12 0.44 0.72 


Total 100.53 100.47 100.39 99 
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; VIIIa-- $v oes 
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Petrographic investigation of the ralation between the structure of 
cast stone and the conditions of crystallization at the Moscow Stone 
Casting Plant, Vest .Mosk.un.Ser.biol., pochv., gool.,goeg. 13 no.33 
263-171 ' 58, (MIRA 12:1) 


1, Kafefra petrografil Moskovskogo gos. universiteta, 
Moscow--Stone, Cast) 
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1. Kafedra petrografii Moskovskogo universiteta. 
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lees -Low-current radiative ; recombination. at pn junctions in gall es 1 
1 
e 


~*BOURCE cop: “WR70181766 000/002/05%6 0551 a 


t 


' i 4 27 
{SOURCES Fizika tverdogo, tela, v. 8, no. 2, 1966, 546-551 1 “a 


TOPIC TAGS: - ‘maui contusion diode, gallium arsenide, radiative recombination, 
aed zinc, pn junction, emission spectrum » Metal diffusion — fe 


The authors compared emission spectra at pn junctions in galliun arsenid 
‘by, diffusion Rod pl le and zinc into the n-GaAs with a donor concentra- 
tion. of 1046 to 3630948 3, The measurements were. “made at temperatures of 77, a 
168 and 293°K and puene densities of 0.1-30 a/cm?, The emission spectra at 77°K . Be 
showed maxima with energies of 1.0, 1.3 and 1,47 ev. The positions and intensities 
Of these. maxima: depend on the dopant concentration in the initial material and the 
method: used for. ican the Bie ages are _The y eneray seca of the shortwave — 
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tage in the 1.25-1.47 v range for im- 
_~ at a temperature of 77°K. A rela- — 
emission spectra and current voltage characteristics 


are grateful to V. L. Bonch-Bruyevich for discussing 
Vavilov, for interest in the work, and V. M. Stuchebikov for 
assistance with the experiments, Grig. art. has: . 4% figures, ey 
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ductivity spectrum of germanium doped with g 
: otoconductivity. ‘spectrum of: germanium ‘alloyed swith | - 
antimony. only. 7 This: iss ‘attributed. to: charge exchange ofthe. antim- 6) 
> and gold levels at low temperatures. In the case of p-type’. 5 | 
oscillations are observed in: the’ photoconductivity 


with: ‘the: depths~ Of: the= minima: decreasing: with.increasing._. 


i 
rr 
‘Purther. ‘yesearch. “ds: necessary to: clarify: the. ‘nature. < oe 
. The. authors: are: ‘grateful- ‘to: -Professor., Ba: Ge. ene 
nOrags art. has: 2: ed! 
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‘ [ACCESSION NR: AP5006920 8/0181/65/007/003/0990/0941 2B : 
ANTHOR: Kurova, I. A.3 Ostroborodova, Ve Vo3 Ormont, N. Ne - 23 
IPTTLE: Voltage sensitivity of p-type germanium with gold at low temperetures 
| ji 


|source: Fizika tverdopo tela, v. 7, no. 3, 1965, 940-941 
level, photoionization, low 


-VTOPIC ‘TAGS: germanivn, voltage sensitivity, Gonor 
_. temperature ‘research 
ABSTRACT: ‘The integral voltage sensitivity of p-type germaniun samples with par- 
level of gold was measured in a metallic helium cryostat. |.. 
i d on a cold finger topether with a heater and its temperature 
ae radiation was a copper cylinder | _ 
. with heater, and radiation from which was modulated at 400 cps. The voltage from 
ae 2 1 meter after amplifi 
- Jeation. The temperature of the voltage sensitivity is illustrated in 
oe Figs 1 of the Enclosure, The activation energy was ~0.04 eV, 
_ o> Jergy of the donor level was 0.942 eV. The temperature dependence of the voltage. 
- Ieensitivity was thos in with the theory of depurity photoconductivity in 
the of ty level. The Voltage sensi vity was also independent : 
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’ lof the degree of compensation, of the level and of the impurity concentration, - 
aie of Fae 08) x 102° om was obtained for the average effective photoion-_ ah. 

ization cross section of the level, in agreement with data obtained by others. bas 
: jarticle has: 1 Figures. 2 formas, and i table, ale 
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’ 205: eV. The; -study included comparison : ‘of the ‘photo= 
absorption. spectra; ‘comparison. of the: ‘photocondue= 
pactra of amples: having. different. “concentrations of ‘impurity: 
comb: oncenters, and: Scattering. centers, and: sinvesti~ | ~ 
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arrier mobility. ‘and. its. temperature. dependence’: .-. ji 
measurements ‘of ‘the: “Hall-coefficient ‘and the 

in the temperature range 300-~6K.. It was found - 
‘oscillations was- different: for different samples, | 
‘Some cases there: were no oscillations at.all. No oscil- 

st was -observed- inthe: ‘absorption. ‘Spectra. ~The oscilla- 
f hotoconductivity Spectra was compared with the 

rties of the samples. A correlation was found be- 
pth of oscillations and the. Fecombination-center .— 
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AUTHOR: Kurova, I. A.; Ormont, N. N.; Ostroborodova, V. V. 1 ie 
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TITLE: Impurity photoconductivity spectra of p-type germanium with 
Ga, Hg, Au, and Ni fmpur ities at low temperatures , ak 
A aT ae el 

SOURCE: Zh eksper 1 teor fiz, v. 51, no. 2, 1966, 401-405 


TOPIC TAGS: impurity conductivity, photoconductivity, germanium, 
p type germanium, recombination, impurity center, ion energy 


» 
ABARRROVEDIRORRELESSEsnWeednsadayadune She2000 or GIAyBDRRG;00943RR001 
with partially compensated levels of Ga (0.01 ev), Hg (0.098 ev), 

Au (0.15 ev), and Ni (0.2 ev) were investigated at temperatures of 
6—10K. Oscillations, 1.e., a set of equidistant (0.037 ev) minimums, 
are observed in the Ge with Ga spectra. The relative depth of the 
minimums (K, %) depends on the lifetime of the holes VU, in the sample, 
decreasing as the lifetime increases. The dependence of K on the 

field strength and temperature agrees qualitatively with the respective 
dependence of Y%,. The depth of minimums in the photoconductivity 
spectra of Ge with Hg is much less than that of Ge with Ga at the same 
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concentrations of recombination centers. No oscillations are observed 
in Ge spectra with Au or Ni. The results obtained together with those 
of a previous paper (B. A. Besfamil'naya, I. A. Kurova, N. N. Ormont, 
Vv. V. Ostroborodova, ZhETF, 48, 1588, 1965) indicate that for equal 
lifetimes, the oscillation depth decreases with the growth of the 
{fonization energy of the impurity centers. Some suggestions are made 
regarding the possible causes of the effect. Orig. art. has: 5 fig- 
ures and 1 table. [Based on authors’ abstract] (NT ] 
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Huneary (USSR)/Medicine — Trensplantetion of Arteries 


*Preservetion end trensnlantaticn of Arteries," L, Sin, 5. 3erct, 
BE, Ormos, Sureicel Clinic end Inst of Pethol, Szeged U 


Khirurg, No 16, pp 70-75 


Describes the nrocedure and histologicel aspects cf aorte transplortation ir. 
animale. The tissues wera prererved in a mixt similar ¢o TMrodets soln 

and conte glucose, 10% of nlagma, sud buffer comd:, Retrograde erteriograms 

of the 2 survivors fron tre 26 anizala used in the exnt ghewed a com™lete 
adjustment of the transplant. Simtlar traneslante were made in humans. Hamas 
tissues were removed from persons who died from non-centic or non=malignant 
causes, and vreserved for as long as 75 days. In mumar. tranaplants, the rolatin:. 


for preserving was the came ae described above but tne blood plasma used for 
preservetion matched the blood toe of the donor. Authors advised that furtoaer 
recearcen is in vrogress in tnis field. Tiiey sugrest that every large medical 
institution ‘seen a cuovly of vrecerved mate ial, ana have a staff guelified to 
perform tran:rlantations. 
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AUTHOR: Bujdoso, Erno (Doctor); Miskei, Mikaly; Ormos, Gyorgy B 
ORG: Research Institute for the Metal Industry, Budapost (Fenipari Kutato Intezet) 


TITLE: Purification of radioactive isotope 2n-65 Math 4on-exchange chromatography A 
SOURCE: Kohaszati lapok, no. 3, 1966, 138-140 


aay TAGS: sinc, isotope, ion exchange chromatography, ganma spectrum, chemical 
pur 
, Experiments for the purification of radioactive zine isotope 
zn-65 samples with 197, 210, and 185 2f./g. specific activity in 0.2 
wg. /al. concentration (in 8 M RCL) by fon-exchange chromatography were 
described. The colum employed was 160 ms. long and had a diameter of 
‘10 we. It was packed with Varion AP polyatyrene-base fon-exchange resin { 
of a particle size of 0.063-0.2 ma. (1.3 mval./ml.). Theeluent was 20-40 
al. 8 MH KCl, conteining 5-10 ng. active sinc, 6 mg. cobalt, and 6 wg. 
silver carrier. Ion-exchange chromatograms and gewea-ray spectra for the 
purified product ware presented and discussed to illustrate the effectives _— 
nese of the procedure. The product was radiochemically pure. A relative 
a of Co-60 was noted. Orig. art. has: 5 figures and 2 tables. [5PRS: | 
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BUJDOSO, Erno, dr.3 MISKEI, Mihaly; ORMOS, Gyorgy 


Examination of the behavior of zine by radioactive isotopes 
during the stirring process of aluminate lyes. Koh lap 97 
no.3el46-148 Mr*64 


1. Femipari Kutato Intezet, Budapest 
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radioactive isotopes. Kor lap 97 no.91419-422 5 ‘be. 


ly Researen Inat tite of tne Metal Industry, Budapes’. 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238. 


